Micronutrient malnutrition remains an important public health problem. Public-private partnerships have been promoted as a cornerstone in combating micronutrient malnutrition. Most developing countries are struggling to establish successful partnerships. Traditionally, the difficulties have been put down to misunderstandings due to poor communication. However, this paper will argue that more fundamental issues need to be addressed before the widespread acceptance of public-private partnerships can be achieved. This paper outlines the recent impetus towards public-private partnerships in nutrition and looks at some models of partnerships. The potential benefits of public-private partnerships are examined for three different role-players: the United Nations, recipient countries, and private business. Thorny issues for public-private partnerships, such as values, governance, resources, and equity, are explored. There are fundamental questions around these issues that need to be addressed before public-private partnerships can be promoted as the solution to the elimination of micronutrient malnutrition.
Introduction
It has been estimated that over a billion people suffer from some form of micronutrient deficiency. Nearly all of these people are from the most disadvantaged sectors of the world. A review by International Food Policy Research Institute (IFPRI) concluded that the Green Revolution, while achieving widespread caloric success, has not led to concomitant decreases in mater-nal anemia and childhood micronutrient deficiencies. The higher-yielding strains of wheat and rice, which are replete with more energy-rich macronutrients, did not provide comparable increases in the micronutrients [1] . Despite some impressive gains made by the international nutrition community, especially with regard to vitamin A supplementation and salt fortification, we are still far short of the targets set by international agencies at the beginning of the 1990s, and there is a concern that further progress is proving difficult.
Both supplementation and fortification approaches require some dialogue and, potentially, partnerships between the public and private sectors. This is in keeping with a trend in international public health that has recently witnessed the high-profile establishment of public-private partnerships to combat public health problems such as malaria (Malaria Vaccine Initiative), AIDS vaccine (International Aids Vaccine Initiative, IAVI), and child health (Bill and Melinda Gates's Children Vaccine Program). For many, establishing public-private partnerships to provide supplements and fortified foods is the most important strategy towards achieving the desired reductions in micronutrient malnutrition. However, many key questions remain unresolved and have retarded progress towards the elimination of micronutrient malnutrition through public-private partnerships. This was highlighted at a recent meeting to discuss the role of public-private partnership in combating micronutrient malnutrition convened by Partnerships Against Micronutrient Malnutrition (PAMM) in June 1999. There was reluctance by key public role-players to participate in an initiative that embraced partnerships with the private sector without first addressing fundamental issues such as the roles and responsibilities of the public and private sectors, the framework for any potential partnerships, the potential benefits and costs to the partners, and issues around governance and equity within the partnerships.
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Why have public-private partnerships become so important?
Size and nature of the problem
The sheer enormity of the micronutrient malnutrition problem, with nearly one-quarter of the world's population affected, makes it difficult for public agencies alone to respond. Furthermore, the increased globalization of food distribution and the concomitant rise in the role of large multinational companies in influencing food consumption in many developing countries has meant that the private sector is an important player in any food-policy decisions.
Interdependence
The last point highlights another facet of recent globalization: the greater interdependence of the two sectors. The ability of the public sector to improve micronutrient malnutrition status is inextricably linked to the decision and behavior of the private sectors vis-à-vis pricing and availability of supplements and fortified food. This in turn depends upon the signals sent by the major public-sector players to the private sector (legislative framework, effective monitoring, tax incentives, etc.).
Resources
The gradual decline in direct funding for UN agencies and the ideological shift in the 1980s towards decreased public-sector budgets has resulted in a greater dependency on private funding and resources to overcome many of the major international public health problems [2] . The increasing cost and complexities of many of the solutions to these problems has also driven many UN organizations and governments into forming partnerships with the private sector (International AIDS Vaccine Initiative, Malaria Vaccine Initiative).
New public health
The work of researchers such as Robert Putnam [3] and Richard Wilkinson [4] has highlighted the importance of a strong civil society for improving health, welfare, and economic growth in a society. This has been incorporated into the new public health paradigm that seeks to build partnerships at a community and national level to tackle fundamental public health problems. Thus far this has not traditionally included the private sector. However, the actions of an increasing number of civil organizations are forcing large corporations to accept greater social responsibility. The use of new technology and mass communication has meant that the multinational corporations have to be more responsive to a more informed global civil society. The campaign against the baby milk formula companies is one of the most successful examples of this. Partnerships between multinational organizations and the public sector in tackling high-profile public health problems can help to ameliorate some of this opposition.
Political ideology
The last 10 years has witnessed the retreat of the neoliberal ideological reliance upon an unrestrained market as the panacea. Similarly, the collapse of the state capitalist economies of Eastern Europe has sullied the reputation of state-led interventions. On both sides of the Atlantic, a new "Third Way" is being propounded which has at its heart a corporatist philosophy. Private-public partnerships in combating micronutrient malnutrition are very much in line with this new political approach.
Models of partnerships
A number of different models of public-private partnerships have emerged, which differ in their scope and form. Buse and Walt [5] have differentiated three different types of partnerships.
Product-based partnerships. These consist mainly of drug donation programs (e.g., AmBisome for the treatment of leishmaniasis). These public-private partnerships are usually initiated by the private sector who may seek short-term objectives such as establishing national and global political contacts but are also probably seeking to establish their reputations as ethically oriented.
Product-development partnerships. Most of these products are perceived by the public sector as worthy of societal investment, but the market fails to allocate resources to their research and development because of a perception of poor returns from such products. For instance, the large International Aids Vaccine Initiative and Malaria Vaccine partnerships have arisen because of uncertainty in the private sector about the market for such a vaccine that would offset its development costs. To a limited extent, the development and use of fortificants (i.e., the double fortification of salt) in a number of countries falls under this type of partnership.
Systems-and issues-based partnerships.
A number of high-profile, issues-based public-private partnerships have been initiated to harmonize or bring strategic consistency among the approaches of various actors to single diseases as well as to raise their profile on the health policy agenda. The International Vitamin A Consultative Group (IVACG) is an example of this.
Although the above classifications capture the types of models, Mitchell-Weaver and Manning's [6] classification stresses the organizational form that partnerships can take. Three models are suggested, which differ according to which private interests "participate in the strategic-level decision-making in the public interest."
Elite committee model. Negotiation occurs between relatively equal partners to arrive at a consensus decision. This is used to influence the behavior of their organization in order to achieve the partnership goals. This is the predominant model in most developing countries in which a dialogue between food producers and multinational food companies has sometimes been initiated around food fortification. In a few countries, such as the Philippines, this has resulted in the successful fortification of a food vehicle [7] .
Nongovernmental organization model. The public sector provides the financial, organizational, or material resources for the private sector to carry out the public program (e.g., vitamin A supplementation program in Zimbabwe).
Quasi-public authority model. A hybrid organization with both private and public representation is created to allow the easy entry of public goods or services by the private sector. The creation of a sugar-fortification council in Guatemala is such an example.
Within the micronutrient field, most of the attention has been on the role of public-private partnerships in fortification of key foods to combat micronutrient malnutrition in developing countries. Nongovernmental organizations such as the Micronutrient Initiative and aid organizations such as the US Agency for International Development have very actively promoted the role of the private sector in fortifying key food vehicles in developing countries. Most of these partnerships have been at the national level; the most conspicuous examples are the fortification of sugar in Guatemala and Zambia and the fortification of a brand of margarine in the Philippines [8] .
What is missing in the micronutrient malnutrition literature is a more detailed analysis of the forms of public-private partnerships dealing with micronutrient malnutrition in developing countries. Which forms have been most successful and sustainable? Who are the key partners? Who should take the lead in forming such partnerships? To what circumstances are the different forms most suited? These are all questions that need to be more fully explored.
Obstacles to public-private partnership in micronutrient malnutrition
Despite the advantages outlined in table 1 and the considerable effort and resources that have been expended in promoting public-private partnership for fortification in a number of developing countries, examples of successful fortification programs in developing countries, with the exception of salt iodization and some cereal flour-fortification programs remain few. The technology, choice of food vehicles, and cost of fortification are not major obstacles to fortification. A meeting of public and private role-players in micronutrient malnutrition identified a "communication gap" as the most important reason for the failure of fortification to succeed. "The communication gap means that industry leaders have not been challenged to respond to micronutrient malnutrition…. The gap also means public leaders often do not have input from the business community" [9] .
Although improved communication between the sectors is needed, the lack of communication does not fully explain the delay in the formation of successful partnerships. There are other issues that need to be considered: values, governance, resources, and equity.
Values
Zigmut Bauman, a leading sociologist of globalization, highlighted the contradictory impact of globalization on ethical values [10] . On the one hand, globalization presents the opportunity for a common value system that promotes democracy, social equity, and human rights. On the other hand, it can also lead to a growth of inequity, a rise in polarizing nationalistic values, and the predominance of the individualistic marketdominated conception of human rights. An increasingly important role being played by multilateral organizations, such as the United Nations, is one of promoting the former, while it may be argued that many multinational corporations are actively contributing to the latter. In this context, is it possible to have partnerships based upon shared values?
This issue is especially pertinent in the nutrition field. Many in the public nutrition sector have witnessed and fought against the powerful profit impulse of the formula food companies. The recent admission of guilt with respect to price-fixing of vitamin supplements by Roche highlights the difficulty of entering into partnerships with private companies whose values are different from those of the public sector.
Governance
For the sake of brevity, governance will be considered under the following three themes: representation, accountability, and setting of standards.
Representation
Related to the issue of differing values is the question of whose values and interests will be represented? No health or nutrition global public-private partnership can claim near universal membership of nationstates (which would probably be unrealistic anyway), but more importantly, few partnerships include representation from low-income countries [5] . Even at a regional or national level, many public-private partnerships for fortification rarely include consumer groups or other community-based nongovernmental organizations. The policy agenda in these countries is thus further controlled by the elite and perhaps has more influence from the private sector than before.
Accountability
The large-scale projects undertaken in many countries by public-private partnerships make it difficult for the partners to be accountable directly to the beneficiaries. More seriously, there have been no mechanisms developed to sanction negligent partners. Once again, the experience of dealing with formula food and large pharmaceutical companies is a sobering one. In the field of micronutrient fortification and supplementation, it has been the experience of a number of countries that it is the state, through legislation and public education, which has to ensure the accountability of the private partners. Ironically, this undermines one of the main motivations for the promotion of publicprivate partnerships: a desire to reduce the powers and role of the state. If public bodies have become publicly involved in partnerships with private organizations, to what extent will this stifle and modify their role as independent advocates for public health, especially when their "partners" are the perpetrators?
Standards
One of the paradoxes of the freer movement of capital in the new global economy is the need for large companies to have global rules and standards to protect their investments and markets from local producers. The World Health Organization has traditionally been the body responsible for performing a global normative function. However, as their technical committees increasingly enter into partnerships with the private sector, there is a danger that the norms and standards will start to favor their private partners. Muraskin [11] argued that this was the case with the Expert Committee on Biologicals, which sets the standards on vaccines. The standard was set so high that it placed developing-country industries at a disadvantage.
In the field of nutrition, the Codex Alimentarius Commission, an international body with representation from both private and public sectors, has responsibility for setting food standards and quality. Further study of the Codex highlights some of the dangers of pursuing the ideal of a public-private partnership without careful attention to its form and governance. On its committees there are 26 representatives from public-interest groups compared with 662 industry representatives. Nestlé, the largest food company in the world, sent over 30 representatives, more than most countries. Only 7% and 10% of representatives came from Africa and Latin America, respectively, compared with more than 60% from Europe and North America (North America sent almost twice as many representatives as all of Africa). Of the participants on the working group on standards for food additives and contaminants, 39% represented transnational corporations of industry federations, including 61 representatives from the largest food and agrochemical companies in the world [12] .
Resources
A major motivation for the promotion of publicprivate partnerships has been the argument that they have the potential to bring in large resources to tackle public health problems. Although there has been a great deal of publicity concerning the large sums that have been brought into health by the private sector through public-private partnerships, their contribution may be relatively modest. First, any contribution is tax deductible. Second, the contribution might only be a small part of the profit gained from a particular project (e.g., the cost of the Bridging the Gap project funded by Bristol Myers Squib is 0.1% of their annual sales). Finally, the relative contribution of the public sector may account for most of the investment [5] .
This final point is especially relevant in the micronutrient malnutrition field. Experiences from nearly all successful public-private partnerships in fortification have all relied upon a significant investment by the public sector in public awareness campaigns, safety regulations and monitoring, training of health workers, reduced import tariffs, etc. Furthermore, in some poorer countries there is a danger that the pressure to enter into public-private partnerships for fortification may be at the expense of local priorities.
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Equity
Within the micronutrient field, the fortification of processed foods holds the greatest promise for publicprivate partnerships. One of the concerns of a growing number of public health workers in developing countries is the increasing "westernization" of the diet of large segments of the population in developing countries [13] . The growing penetration of multinational corporations into developing countries with energy-rich processed foods is usurping traditional diets. The increased intake in fats and sugars is already manifesting itself in the rise of noncommunicable diseases in most developing countries (and at a much faster rate than developed countries did in the past) [14] . The increased globalization of food production is also seriously undermining the household food security of many of the rural poor. Large factory farms are drawing in farmers and at the same time buying out land. There is a danger that the further endorsement of processed food products by respected international public agencies will accelerate this process. Targeting processed foods as food vehicles for fortification would mostly benefit the urban population that has ready access to such foods, thus exacerbating already wide inequalities between urban and rural populations in developing countries.
Conclusions
This paper has outlined the almost irresistible drive towards private-public partnerships in international health. A number of factors have facilitated public-private partnerships, and both the private and the public sector stand to gain a number of advantages from forming partnerships. The sheer size and importance of micronutrient malnutrition makes public-private partnerships an important part of the solution.
Poor communication between the two sectors has been raised as the main cause of the relative paucity of public-private partnerships in combating micronutrient malnutrition in developing countries. However, this paper has raised a number of additional questions that need to be addressed. These include limited representation of developing countries on international bodies designed to set standards for food safety, the substantial public resources that public-private partnerships can consume, the potential for further exacerbating inequities, and the substantial differences in values and principles between the public sector and some of the leading pharmaceutical and food companies. These are some of the concerns that the public sector has vis-à-vis public-private partnerships in the micronutrient field. Issues of differences in principles and values, and governance need to be exposed and discussed.
